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Introduction
It is known that many animal species exhibit a capacity to compensate for the retarded growth after periods of underfeeding (Robinson 1964) . Especially in ruminants the compensatory growth effect is well established. Many reports have shown also that the weight gain of growing pigs increases during ad libitum feeding following a period of restricted feeding (Owen et al. 1971 , Kirchgessner et al. 1979 , Gädeken et al. 1983 ), but some studies have not found any compensatory effect (Pond and Mersmann 1990) .
Performance testing programs are based on the assumption that environment and nutrition before the test period have little or no influence on performance during the test period. However, the results of the progeny test in Finland show that the older pigs often get better performance results in the test than younger ones (Puonti 1991) . Whether the difference in the age is related to the feed restriction during the pretest period is not known for sure.
The present study was undertaken to examine the possible compensatory growth effect after feed restriction in the rearing period and to find out whether pretest feed restriction affects the results of fullsib tests.
Material and methods
Compensatory growth was studied in an experiment with 120 Landrace and Yorkshire female and castrated pigs. Pigs from fifteen litters were divided into 30 groups of four litter mates (2 females and 2 castrates). From each litter, one group was assigned to control (C) and one group to restricted (R) feeding.
The experiment was divided into two periods. During the first period, from seven weeks of age to 25 kg of live weight, the control group (C) was fed three times and the restricted group (R) twice the maintenance level (0.46 MJ ME/kg W°7 5 ) on group feeding (ARC 1981) . The daily feed allowance was changed according to weight twice a week.
The second experiment period started when the mean weight of the pen (4 animals) reached 25 kg. There was no adjustment period between the test periods. From 25 kg to 100 kg of live weight both treatments were on group feeding restricted according to weight from 1.4 to 3.2 FU/pig/day. The same commercial pelleted diet was fed to both treatments (Table 1) .
Animals were housed in concrete floor pens, four (Puonti 1988) . The test index formula used for the calculations was: The data was subjected to analysis of variance using the GLM procedure of SAS (1985) . The results of each individual animal were used as observations for the statistical analyses except for the feed consumtion and for the feed conversion efficiency, the mean of the pen (4 animals 
Period 1
In the beginning of the first period, at the age of seven weeks, the weight of the control (C) and restricted (R) pigs was 16.9 (s.e. 0.37) and 17.2 (s.e. 0.29) kg, respectively (Table 2 ). The feed regimes of the treatment groups were designed to be twice or three times the maintenance level, and the object was reached fairly well, because the feed consumption (FU/pig/day) of R pigs was 70 % of that ofC pigs ( Table 2) .
Because of the different feed regimes for R and C pigs, the daily gain and the length of the first period were significantly different between the groups (pO.001) ( Table 2 ). The total feed consumption over the period and the feed conversion efficiency (FCE) did not differ significantly between the treatments (Table 2 ). However, there was a tendency for better FCE for C pigs (p=0.06).
Period 2 In the beginning of the second period the mean weight of the two treatment groups was 25.2 kg. During the period C pigs gained 3.4 % less (924 vs. 955 g/d) than R pigs (p<0.01) ( Table 2 ). R pigs also reached the final weight 2.8 days earlier than C pigs, and the difference was statistically significant (p<0.05).
Refusals of the diet were negligible although there was no adjustment time between the test periods. The daily feed consumption was not different between the treatments. However, C pigs consumed more feed than R pigs over the whole period (p<0.05) ( Table 2 ). Because of the faster growth and lower feed consumption of R pigs their feed conversion efficiency was also significantly better than that of C pigs (2.52 vs. 2.60) (p<0.05).
In slaughter results there were no differences between the treatment groups ( Table 2) . The fullsib test index means for C and R treatments were 2.7 (s.e. 2.20) and 6.3 (s.e. 1.81), respectively. The production result shares of the index (feed conversion and daily gain) were -2.1 (s.e. 1.31) and 1.9 (s.e. 1.36), carcass quality (lean meat in carcass and fat in back and loin) 0.2 (s.e. 1.19) and -0.2 (s.e. 0.58) and meat quality 0.6 (s.e. 0.39) and 0.6 (s.e. 0.35) for C and R pigs, respectively.
Discussion
In the present study, the compensatory growth was studied after feed restriction during the postweaning period (17-25 kg live-weight) before the beginning of the fullsib test period, because it was assumed to be close to the practice in Finland. In previous reports the period of feed restriction occurred during weaning (Gädeken et al. 1983 , Kaufmann et al. 1989 , growing (Prince et al. 1983 , Campbell et al. 1983 ,Donker et al. 1986 ) or early finishing (Mersmann et al. 1987) . The compensatory growth has been studied both after restriction in nutrient density of the diet Mersman 1990, Patterson 1985) and after restriction in feed allowance (Prince et al. 1983 , Kaufmann et al. 1989 .
The severity of the feed restriction was 30 % in the present experiment compared to previous studies where the restriction has varied from 15 % (Prince et al. 1983 , Donker et al. 1983 ) to 45 % (Gädeken et al. 1983 , Campbell et al. 1983 ). In contrast to the studies, Mersmann et al. (1987) and Pond and Mersmann 1990 ) induced feed restriction which led to actual weight loss of the animals.
In addition to retarded weight gain there was also a tendency to reduced feed conversion efficiency during the restriction in our study, but the difference was insignificant (p=0.06). This is in agreement with the studies of Gädeken et al. (1983) and Kaufmann et al. (1989) where feed restriction during weaning has caused retarded weight gain and reduced feed conversion efficiency compared to ad libitum feeding. However, the feed restriction during the growing period has had no effect on the feed conversion efficiency (Prince et al. 1983 , Campbell etal. 1983 , DoNKEßetal. 1986 ).
After feed restriction, the compensatory growth effect increased the daily gain and improved the feed conversion efficiency in our study. The previous studies also confirm this effect (Gädeken et al. 1983 , Prince et al. 1983 , Campbell et al. 1983 , Donker et al. 1986 , Mersmann et al. 1987 , Kaufmann et al. 1989 . In contrast to the above studies Pond and Mersmann (1990) could not find any compensatory effect probably because of the severity of the feed restriction which led to a 20 % weight loss during the restriction period. Because of the absence of an adjustment period between the test periods in our study there may have been a slight possible difference in the gut fill between the treatments in the beginning of the second period. According to Just (1984) , it was estimated to be insignificant.
The compensatory responses are influenced by the severity of restriction and by the length of the restriction period (Robinson 1964 , Prince et al. 1983 , Donker et al. 1986 , Campbell et al. 1983 ). The optimum level of restriction for growing pigs to induce compensatory growth seems to be 72-85 % of ad libitum feed intake according to Donker etal. (1986) .
Increased weight gain of the R pigs in the second period could not totally compensate for the slower growth rate during the first period in our experiment. The average daily gain during the whole experiment was 851 and 811 g/d for C and R pigs, respectively. In the studies ofPrince et al. (1983) , Campbell et al. (1983) and Donker et al. (1986) , the compensatory effect completely compensated for retarded weight gain during the growing period (20-60 kg live weight) compared to ad libitum fed pigs, and the overall growth rate was equal for both groups. The restricted feed pigs also used feed more efficiently than ad libitum fed pigs during the whole experiment in the above reports, which is in agreement with this study (2.49 vs. 2.55 FU/kg gain).
No difference was found in the carcass composition between the treatments. This confirms the results of Prince et al. (1983) and Kaufmann et al. (1989) . In some reports, compensatory growth has produced leaner carcasses compared to ad libitum feeding (Gädeken et al. 1983 , Campbell et al. 1983 , Donker et al. 1986 ).
Compensatory growth can be exhibited by two ways:increased gain due to increased feed intake and/or improved feed conversion efficiency (Donker et al. 1986 ). In the present study, the daily feed intake was restricted by weight during the second period. Therefore the R pigs compensated by improving their feed conversion efficiency. According to Gädeken et al. (1983) and Fandrejewski (1986) , compensatory growth is caused by a higher protein digestibility and a higher efficiency of utilization. The increased protein deposition was also connected with the slightly decreased fat deposition (Gädeken et al. 1983 ).
According to our study it is possible that pretest feed restriction affects the results of progeny test. The similar environment and feeding during the pretest period is one way of avoiding errors. The other possible way to prevent the misuse of compensatory growth is to prescribe the maximum age of pigs in the beginning of the test period.
